Searching PAJ 



Page 1 of 1 



PATENT ABSTRACTS OF JAPAN 

(1 1 )Publication number : 09-31 21 67 

(43)Date of publication of application : 02.12.1997 



(51)Int.CL H01M 8/24 

H01M 8/04 



(21) Application number : 08-150508 (71)Applicant : AQUEOUS RES:KK 

(22) Date of filing : 23.05.1 996 (72)Inventor : UENO MASATAKA 

NAKAJIMA YUTAKA 
SHIRAISHI KOICHI 



(54) FUEL CELL POWER GENERATOR AND OPERATION METHOD THEREOF 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a fuel cell power 
generator capable of improving a safety and a hydrogen use 
efficiency and maintaining a stable power generation 
performance by employing a closed system free of discharging 
hydrogen gas to the outside. 

SOLUTION: In a power generator using a fuel cell 1 employing 
hydrogen as a fuel gas, fuel pole exhaust gas to be exhaust 
from a fuel pole is introduced into an air pole 3 via a close line 7 
having a valve means 8, a valve control means 10 for closing 
and controlling the valve means 8 is provided, and a hydrogen 
flow path is formed so that hydrogen flows in series between 
cells in a fuel cell stack. This fuel cell power generator is 
operated by increasing a degree of opening of the valve means 
8 intermittently at a specified period for a specified time after it 
is initiated with the valve means 8 substantially closed or with 
that degree of opening throttled. 
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* NOTICES * 

JPO and NCXPX are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The fiiel cell power plant characterized by forming hydrogen passage and becoming so that the 
fuel electrode emission gas discharged from a fuel electrode may be supplied to an air pole through the close 
line which has a bulb means, and a valve-control means to control the opening of said bulb means may be 
established in the power plant using the fuel cell which makes hydrogen fuel gas and hydrogen may flow 
between each eel to a serial in a fuel cell stack. 

[Claim 2] It is the fuel cell power plant of claim 1 which an amplitude-measurement means to measure the 
output voltage of a fuel cell is established, and is characterized by said valve-control means controlling the 
opening of said bulb means not to make the output voltage of a fUel cell produce substantial lowering in 
response to the measurement result by said amplitude-measurement means. 

[Claim 3] An amplitude-measurement means to measure the output voltage of a fuel cell is established. Said 
valve-control means The data of a time interval until lowering substantial to output voltage when a fuel cell 
is operated as close is seen in said bulb means based on the measurement result by said amplitude- 
measurement means are created beforehand. The fuel cell power plant of claim 1 characterized by carrying 
out closing motion control of said bulb means so that said bulb means may be substantially made open a 
period the same or short a little with this time interval. 

[Claim 4] The operating method of the fuel cell power plant which is the operating method of the fuel cell 
power plant of claim 1 , and is characterized by enlarging the opening of said bulb means a predetermined 
period at a predetermined time intermittent target after carrying out starting operation, where it made said 
bulb means close substantially or an opening is extracted. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] 

[Field of the Invention] This invention relates to a fuel cell power plant and its operating method. 
[0002] 

[Description of the Prior Art] A solid polymer electrolyte mold fuel cell or fuel cells, such as a phosphoric 
acid fuel cell, used hydrogen as fuel gas, made the oxygen and the electrochemistry target which are oxidant 
gas react, and have generated this. 

[0003] In the conventional technique, generally the pure hydrogen from a hydrogen bomb is used as 
hydrogen gas, and it is constituted so that distribution supply of this hydrogen gas may be carried out in 
juxtaposition at each eel of a fuel cell stack. 

[0004] Moreover, generally especially in the solid polymer electrolyte mold fuel cell, supplying a fuel 
electrode, after needing to maintain the solid polymer electrolyte film to a predetermined damp or wet 
condition, for this reason humidifying hydrogen gas with bubbling equipment etc., in order to obtain the 
stable cell engine performance, and humidifying an electrolyte membrane from a fuel electrode side is 
performed. 
[0005] 

[Problem(s) to be Solved by the Invention] When based on the conventional technique, the surplus hydrogen 
gas which remains after a generation-of-electrical-energy reaction was discharged out of the system from the 
fuel cell. However, so to speak, when [ of such hydrogen gas ] a fuel cell is used as a driving source of an 
electric vehicle, effluence will discharge hydrogen to the bad space of air circulation, such as a garage and a 
basement car park, and it is not not only desirable in respect of the utilization effectiveness of hydrogen gas, 
but has the risk of explosion. 

[0006] It is possible to carry out a system configuration so that surplus hydrogen gas may not be made to 
discharge from a fuel cell, but in order that the nitrogen in fuel gas and the partial pressure of a steam may 
rise gradually in this case and a hydrogen partial pressure may decrease relatively, the generation-of- 
electrical-energy engine performance deteriorates. 

[0007] Moreover, when the humidified hydrogen gas was supplied to the fUel electrode of a fuel cell £ind it 
was lower than the hydrogen gas with which eel temperature is supplied especially in the time of a start up 
etc., the steam in hydrogen gas condensed within the stack, this waterdrop blockaded the gas passageway in 
a fuel electrode, and there was a problem of reducing output voltage. 
[0008] 

[Means for Solving the Problem] Then, by adopting the closed system which does not emit hydrogen gas to 
the open air, this invention raises safety and the utilization effectiveness of hydrogen, and aims at offering 
the fUel cell power plant which can maintain the generation-of-electrical-energy engine performance 
moreover stabilized. 

[0009] That is, it is characterized by forming hydrogen passage and this invention becoming so that the fuel 
electrode emission gas discharged from a fuel electrode in the power plant using the fuel cell which makes 
hydrogen fuel gas may be supplied to an air pole through the close line which has a bulb means, and a valve- 
control means to control the opening of a bulb means may be established and hydrogen may flow between 
each eel to a serial in a fuel cell stack. 

[0010] The close line means passage without an outlet here in addition to a bulb means. Therefore, when the 
bulb means is made close, as for the fuel electrode emission gas discharged from the fuel electrode, the 
whole quantity will be supplied to an air pole. When a bulb means is made open, the amount according to 
the discharge to the outside of the fuel electrode is supplied to a fuel electrode from a hydrogen supply 
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source. 

[001 1] If this invention is caused like 1 voice, an amplitude-measurement means to measure the output 
voltage of a fuel cell will be established, and a valve-control means will control the opening of a bulb means 
in response to the measurement result by this amplitude-measurement means not to make the output voltage 

of a fuel cell produce substantial lowering. 

[0012] Or an amplitude-measurement means to measure the output voltage of a fixel cell is established, and 
the valve-control means has created beforehand the data of a time interval until lowering substantial to 
output voltage when a fuel cell is operated as close is seen in a bulb means based on the measurement result 
by this amplitude-measurement means, and as it makes a bulb means open a period the same or short a little 
substantially with this time interval, it carries out closing motion control of the bulb means. 
[0013] Moreover, where it made the bulb means close substantially or an opening is extracted, after the 
operating method of the fuel cell power plant by this invention carries out starting operation, it is 
characterized by enlarging the opening of a bulb means a predetermined period at a predetermined time 
intermittent target. 
[0014] 

[Embodiment of the Invention] Drawing 1 is the schematic diagram showing the example of a configuration 
of the fuel cell power plant by this invention, and while the pure hydrogen gas from the hydrogen gas bomb 
5 is supplied to the fuel electrode 2 of the fuel cell stack 1 through a pressure regulating valve 6, the oxygen 
as oxidant gas is supplied to an air pole 3. A generation of electrical energy is performed by transmitting the 
inside of an electrolyte 4 to the hydrogen ion obtained with a fuel electrode 2 with the gestalt of a proton to 
an air pole 3 so that it may be well-known. 

[0015] Although the hydrogen gas supplied to the fuel electrode 2 is used for a generation-of-electrical- 
energy reaction and consumed, the surplus hydrogen gas which is not consumed [ which remains in 
addition ] flows the close line 7, and is introduced into an air pole 3 through a bulb 8. 
[0016] The hydrogen gas introduced into the air pole 3 bums on an air catalyst (Pt), and is converted into 
water. Since the generation water by the usual cell reaction in an air pole 3 and the recycled water by 
combustion of surplus hydrogen gas flow towards the electrolyte membrane 4 with thin water concentration 
according to the concentration difference of water by this when it is the solid polymer electrolyte mold fuel 
cell with which macromolecule solid-state ion exchange membrane is used for an electrolyte 4, an 
electrolyte membrane 4 is humidified. 

[0017] That is, it also becomes possible to be able to add humidification of the solid polymer electrolyte 
film 4 to humidification from the conventional fuel electrode 2 side, and to be able to perform it from an air 
pole 3 side, or to perform it only from an air pole 3 side. Since it becomes unnecessary to introduce and 
humidify a steam in the hydrogen gas supplied to a fuel electrode 2 when not performing humidification 
from a fuel electrode 2 side, the utilization effectiveness of hydrogen gas improves further, and is stabilized. 
[0018] The output voltage of a fuel cell 1 is supervised with a voltmeter 9. A control device 10 is carried out 
like the afler-mentioned, and controls closing motion and the opening of a pressure regulating valve 6 and a 
bulbs. 

[0019] If operation of the fuel cell power plant shown in drawing 1 is explained, first, at the time of starting, 
a bulb 8 will be held to close, and it will tune finely so that hydrogen may be supplied to a fuel electrode 2 
by the fixed rate of flow below the explosion limit with a pressure regulating valve 6. 
[0020] If a fuel cell 1 is operated where a bulb 8 is made close, the partial pressure of ****** rare ****** 
and a steam will rise gradually in hydrogen gas. That is, since the partial pressure of the hydrogen consumed 
with a fuel electrode 2 falls reversely gradually, in connection with this, output voltage also declines and the 
stable output is no longer obtained. 

[0021] Then, where a bulb 8 is made close, when a fuel cell 1 is operated, the time interval to which output 
voltage begins to fall is measured beforehand, and a fuel cell 1 is operated, carrying out closing motion 
control of the bulb 8 intermittently so that a bulb 8 may be substantially made open a period the same or 
short a little with the time interval. 

[0022] Or a control device 10 may analyze the input data from the voltmeter 9 which monitors output 
voltage continuously, and may control it to make a bulb 8 fixed time amount open at lowering initiation and 
coincidence of output voltage. 

[0023] If a bulb 8 is made open in the close line 7, the hydrogen of the amoimt according to the discharge 
will be supplied to a fiiel electrode 2 by the predetermined pressure by the pressure regulating valve 6 from 
the hydrogen bomb 5. That is, hydrogen will be intermittently supplied to a fuel electrode 2 with intermittent 
disconnection of a bulb 8. 
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[0024] The hydrogen passage between each eel in the fuel cell stack 1 is connected to a serial as typically 
shown in drawing 4 . For this reason, the moisture which dewed with the fuel electrode 2 of a stack 1 at the 
time during fuel cell operation of a start up can be made to discharge. Moreover, impurities, such as a 
hydrocarbon system generated by the cell reaction, are also discharged by open Lycium chinense out of a 
system in the bulb 8 on the close line 7. 

[0025] Furthermore, although purging hydrogen passage with inert gas, such as nitrogen gas, is performed at 
the time of the shutdown of a fuel cell, since this purge gas is permuted by hydrogen by making hydrogen 
passage in-series for a short time at the time of starting, starting nature improves. 

[0026] drawing 2 shows the configuration of the fuel cell power plant by other examples of this invention, 
and carries out the refining reaction of the refining raw materials, such as water / methanol mixed liquor, 
with the refining vessel 12 to the example of drawing 1 supplying the pure hydrogen gas from the hydrogen 
gas bomb 5 as fuel gas ~ making ~ hydrogen — rich reformed gas is made to generate, this reformed gas is 
stored in the tank 13, and a fuel electrode 2 is supplied through a pressure regulating valve 6. 
[0027] Although explanation is omitted since it is the same as that of the place which also mentioned above 
the operating method of the fuel cell power plant by this example in relation to drawing 1 In using reformed 
gas as fuel gas, in addition to hydrogen gas A steam, nitrogen. The carbon dioxide, the carbon monoxide, 
etc. are contained comparatively so much, and since the output voltage lowering resulting fi-om the 
hydrogen partial pressure lowerinjg when operating a fuel cell 1 by making a bulb 8 close and it is started 
comparatively for a short time, it is necessary to set up short a period until it makes open the bulb 8 made 
close. 

[0028] Drawing 3 shows the example constituted as a circulating flow way which makes an air pole 3 
circulate through the emission gas discharged from an air pole 3 as deformation of the example shown in 
drawing 1 or drawing 2 . Such a configuration is suitably adopted, when the solid polymer electrolyte film is 
used as an electrolyte 4 and it performs humidification to this electrolyte membrane ftom an air pole 3 side 
chiefly. 

[0029] That is, although the emission gas from an air pole 3 is sent into the air blowdown line 14, since this 
air blowdown line 14 joins the air installation line 15 and forms the circuit 16, the emission gas containing 
the produced water generated by the cell reaction by the air pole 3 is introduced into an air pole 3, and it is 
supposed that it is possible to hximidify an electrolyte membrane 3. 

[0030] It connects with a circuit 16 and the exhaust air bulb 17 is formed, the constant rate [ exhaust gas / 
fi-om an air pole ] according to the opening of the exhaust air bulb 1 7 of them is discharged out of a system, 
and a residue is reintroduced into an air pole 3 through a circuit 16 and the air installation line 15. The 
opening of the exhaust air bulb 1 7 is controlled by the above-mentioned control unit 10 to give the optimal 
water balance conditions for a fuel cell 1 . 

[0031] It adds to the water generated when according to such a configuration the hydrogen gas introduced 
into an air pole 3 through the close line 7 when a bulb 8 is open is on an air catalyst and bums. The 
produced water contained in the exhaust gas reintroduced into an air pole 3 through a circuit 16 exists as 
moisture in an air pole 3. The moisture Y^hich this permeated the electrolyte membrane 4 according to the 
water concentration difference, moved to the fuel electrode 2 side, and moved to the fuel electrode 2 side 
further will move to an air pole 3 side as electroendosmose water, and is performed efficiently 
[ humidification of an electrolyte membrane 4 ], and on the average by both-way migration of these 
moisture. For this reason, since the humidification from a fuel electrode 2 side does not need to become 
unnecessary and does not need to humidify fuel gas itself, it can raise a hydrogen partial pressure and can 
aim at improvement in generation efficiency. 

[0032] Moreover, the opening of a bulb 8 may be held to the opening of arbitration, as an exception method, 
you may tune finely so that hydrogen may be supplied to a fuel electrode 2 by the fixed rate of flow below 
the explosion limit with a pressure regulating valve 6, and the increment in fixed time amount of the 
opening may be carried out intermittently. 

[0033] In this case, where a bulb 8 is made into the opening of arbitration, when a fuel cell 1 is operated, the 
time interval to which output voltage begins to fall is measured beforehand, and the increment in fixed time 
amount of the opening of a bulb 8 is intermittently carried out so that a bulb 8 may be substantially made 
open a period the same or short a little with that time interval. When based on this control approach, the 
period to which the opening of a bulb 8 is made to increase becomes comparatively long. 
[0034] In addition, in the example shown in drawing 1 thru/or drawing 3 , when a bulb 8 is made open, the 
surplus hydrogen gas sent in through the closed-loop line 7 from a fuel electrode 2 is illustrated by each so 
that it may be introduced into an air pole 3 in a path different from oxygen, but you may constitute so that 
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this surplus hydrogen gas may be made to join an oxygen installation line. It is desirable on simplification of 
a configuration, and a miniaturization to constitute so that surplus hydrogen gas may be introduced into the 
manifold for air supply (not shown) especially adjoined and formed in an air pole 3 and it may introduce 
into an air pole 3 with air (oxygen). 

[0035] Moreover, a hydrogen storing metal alloy besides the hydrogen bomb 5 or the refining gas holder 13 
can be used as a hydrogen supply source. A hydrogen storing metal alloy is an alloy which carries out 
occlusion of the hydrogen by exothermic reaction, and emits hydrogen by endothermic reaction, and binary 
alloys, such as LaNi5, TiFe, ZrMn2, and Mg2nickel, are typical. In LaNiS, heating of about 50-80 degrees C 
emits about 3001. [ per hour ] hydrogen gas by the endothermic reaction of LaNi5H6 ->LaNi5+3H2. 
[0036] 

[Effect of the Invention] In order to consume in the system of a fuel cell power plant according to this 
invention, without emitting non-consumed surplus hydrogen gas to the open air firom a fiiel electrode in a 
cell reaction, safety is very high and it is suitable for carrying especially as a driving source of an electric 
vehicle. 

[0037] Moreover, the increment in a partial pressure of components other than hydrogen, such as a steam, 
nitrogen, etc. in the fiael gas supplied to a fuel electrode, is controlled, and the hydrogen utilization 
effectiveness in fuel gas improves and is stable. 

[0038] Furthermore, in the solid polymer electrolyte mold fuel cell which uses macromolecule solid-state 
ion exchange membrane for an electrolyte, since the surplus hydrogen gas introduced into an air pole is on 
an air catalyst, can bum, can convert into water and can humidify an electrolyte membrane using this, the 
humidification from a fuel electrode side becomes unnecessary. Therefore, the hydrogen partial pressure in 
fuel gas can be raised, and it can contribute further with improvement and stabilization of generation 
efficiency. 

[0039] Moreover, since hydrogen passage between the eels in a stack is made into a serial, starting nature is 
raised while securing dew condensation water, an impurity, and the output that could eliminate purge gas 
smoothly further in a short time, and was stabilized. 



[Translation done.] 
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[Drawing 1] 
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[Drawing 2] 
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[Drawing 3] 



02- 



15 



16- 



3 — 





18 








m 








n 






© 




0 





[Drawing 4 



IN- 



•-OUT 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web__cgi_ejje 



6/21/2006 



JP,09-3 1 2 1 67, A [DRAWINGS] Page 2 of 2 



[Translation done.] 



http://www4.ipdl.ncipi,gojp/cgi-bin/tran_web_cgi_ejje 6/21/2006 



(19)0*BB»W;t (JP) «2) ^ H 1^ ^ ^ (A) 



(43)^ B ¥rie9^a997)12^2B 



(BDinta* mm^ tfpimmt^ fi ms^mi 

HOIM 8/24 HOIM 8/24 R 

8/04 8/04 P 

X 









*S!^ il:««©»4 FD (±5 


H) 




1$HV8- 150508 


m)mmx 


591261509 
















¥i«8^(1996)5 ^23B 




X3sm=fi^m^ima 2 ts i9»i24» 




















Msm=FKmmmm 2 ti 19*12^ 






























SCe«R^ftfflECn»ffl 2 TB 19»12^ 


















(72)%I9# 












m]ic«=f«fflK^ffl 2Tai9si2^ 


















C74)ft3aA 


#9± A^TJS £^ 





(54) jKm«ft%«il1E«<fctl^OJ»E;&8l 



(57) mm) 



.10 



02- 















■ « 

® 








~[><|— H24?>'^ 



»4m?(b«:3lfe L/C i # ic mute ||Mfl«3i^cffiT*5M 
©B^raF^Fii|IHW«:|a]-3;/£i«STm»j§S5f mria-'N- 

c <!: ^mwLi^rhntm i ©«!Si4«?fei%«sg. 

[ 4 ] is^^ 1 ©M*4mrik^mj|g©afe:^a 

F^^^e^fcmfie^<Jl':7'^©©gga*;*c# < T -S C i 
[0 00 1] 

j:o'-^©«iK^ffiK:M-rs. 

[0002] 

[ m^(omm i ig^^T-@«:mfsssji^*4s?tk s « u > 

iiSig$mtlfe^©jgS*4^i1fe«*m€:j^*4:*^X i LXmm 

[0 00 3 ] m^mmK:*n,>xit. yi<.mii:^box7i<.m 

[ 0 0 0 4 ] !|#{cia?^B(*m«MS*if4®ibtc 

[0005] 



(2) #§§¥9-3 12 16 7 

2 

;^©C^t>SiSnjJSL«. 7ksR:</X©ftJffl5Sjm©ffi-r<HFS 

o<Jtcc»/dw-c«c<. jissf4mjife*i^sabm©^ffibjs<!: 

[0006] 3lf*J*5S;VX%M?4®fe3!P6Pffl2-e^c(,» 

«c«MI4*?:^*©^*-^*^^©5>EAs^ ^ tci^O , 

10 

[ 0 0 0 7 ] s/c. miB.iti^c-MmiJ:^*mM^\mm. 

^©Tk^mj&^x $r F«j-r ®te L . C ©*ffi*^j^.^® 
[0 00 8] 

[aj®4M^-rsAi*©^K] -ec-c*:^§g«. 

20 i{C<J:f3S:^*5i!>'7K3g©?)Jffl^^?r[^±3-»f. b*^ 

[0 009] •^t£fy%-:^^mvs.. Tm^m^-^'T. ir-s 

30 [0 0 1 0] ccicEB^-oia, 

ttiP©;^L»SSK^;gij(eL-cti^). LfcAJ-o-c, 

TC^St^B. *©^fi*5^@{c«J&3n-SCiinc 
[0 0 1 1 ] J*:^?g©-®«CCj:n«. «!5if4m?te©m:tJ 

mt.. m.n.Km-&^mci:.hmm^^^^^ix. mm 

40 ?fe©ai:^mE(cj|SWJ&(5T«r^03-&>St,> J: ^ iC-'^Jb 

:/#s©P3a**iJtai-r4. 

[0012] m^mii(omtims.^m\'&-ri, 
nssr©B$HraBO7'-*?r^&fFfiSbr*j0. c© 

[0 0 1 3 ] 2^^^K:j:Sjlffiif4S?feli^S?S©jl 

50 %mm,t. -'>vi/7'^e^iiMfl<j{cK<hb&-5iHiias^ 



#1 



(3) 

3 

[0014] 

[0015] J«*4«52«:««&3n/c*^:^X«. ^WsL 

[0016] mmM3(tcmx^tifc7i<m^':^^t. ^»S4 
mm 4 ocSF55^@ft :t > 3i»je*iffl c ^ 6 n ^ is^a 

[0017] -rrjit^i^. m^ma^mmmm^omm 
mk(Dfmm2mf)^f^(Dmm(.cm^xmw&3m^^ 

Mtci^±^ nja-^^^ 5 n 30 
[0018] mmmm 1 <Dtjb;^?^Etj^j£it9rsm$ 
n-So Mffli^gi ou. mm(oj:^(^cLx. iaoE^f6*5 

[ 0 0 1 9 ] 0 1 (^cfr^^ti^mnrnm^mmmcoMmc 
r)i^xmmr^t. istrmmmcat. ^^v^:/8:g^raK:^s 

[0020] jvi^zf s^mt Lfcimxmnmm 1 

[ 0 0 2 1 ] ^c-c. /Nvur/8 {^fcw&xmmm 

[0 0 2 2 ] %m^^ 1 0 {t. 

nm^-t^mm^t^hcoKti^-^^m^i^x. mti so 



^la^-Q-S 12 16 7 

4 

[0 0 2 3] ffl^-<>7tC*5C^r>'^Jl/r;'8:i&^ia<h3ti'5> 

t>^. ^^vl/>^8©pa^^^wrafisccc^^r>r7K«3&5j^^R^^^S2cc 
m'Km^c 5 ti ^ c i ^j: ^ o 

[0 0 24] j^f4m?ikX ^ ^ 1 CCfcC:f-SS-fe;l/F9W7k 

cc. x^':;^icoi^.)f4@2r^^b/c;d<^^gfUi$-i^^ 
^m^<0::F*i6!^4>. H^■Y>7±CD>'^';^>^84P3<C<^: 

[0 02 5] 5 hiiC. w^m^oyw^^^n^umM-^ 
[0 0 2 6] m2u^mM<oi^(Dmmm^j;:^mMmm 

5tf>^<Dm:^mtf::^^mMi:f:^t\^xmi(^'r^<OiCML 

tk/-^ ^ y -)\^u^mm(o^'mm^^^'m^ 1 2 

(D^m:^^^^>^ I SltC^LX^i^^X. ^EE^6^ 

/r b r 2 ccftj&T -5 (D r ^ ^ . 
[0 02 7 ] c<Dmmm^cjz^mnmm^mmm<om^ 

i»?9^«iST^:^)^. ^mij:^^mm:^':^tLxmi.^^m 

immmmmm^m(^c^^tix^^ . ^^^i^-p's^mt 

[ 0 0 2 8 ] a 3 1 ^ fcum 2 ^^-r^jteM^D^ff? 

mm^i±^mmmmtLxm)SLOfcmmm^m'r. ceo 

cfc ^ tmmt. mmmA t i^xm^^mwmmmmi^m 

[0 0 2 9 ] TJ'jrt)^. ^».@3>^)>6cDgfW:^'X^i^m 

Sfttj^-^^>i4(cijt«3 3z.$n^75i. cco^mm^y^iy 

1 4 «^m^A^ > 1 5 tc^ffiUTMiSSS 1 6 

uri^^/cs?). mmf^it^^c^K)m^m3x^fs.^ti^fx 
i;L^^f&^^^mmtf:^^^m3(^mALx. mmm 
m3^mu~r^ctt^^mt^ti^o 
[0030] mmm 1 a (^cmmLxnm^^^i^':^' 1 1 i^m 



5 

t^cmmx^ti^, 7<Diasw. 

[003 1 3 C©J;^/j:^figicJ;ti«. /NVbi/Sdipa© 

x*i?gmM?®±-cM«?-r.5 c i {c J: 0 sfe^s n^*(cfln 
i8?.if4ffi 2 fflij'N i ^ift L . $ 6 imnm 2 {Mtc^iij l fc* 

[003 2] */c. SlJ^iOr. >'^•;^:?■8cDPaS^rffiS 
©Secc^^ L/ . 8 -CflifglKlll^TCD— ^©ijgjl 

■CTK^AijK^if^fii 2 ic 3 *i e J: ^ SftlSM L r J: < . 

[0033] C©^^. >'>Vl':/8 ^ffiSOigSi 

[0034] ^Cte. S 1 :i;fl^LS3«:^K-rilSSWC*iC» 
r«. l>m«>> -'>-Jl'r^8*ig§t3n/c<!:*{Cj^?4g2 

®^i«siJo^g§-cS»S3{C®A5n.SJ:^fC 
0^F§n-Ct,^-S.*^, C©**J*^:yx;&^m»A7-r> 

-T) fc^«*#*fx;&a|Xb-C^m (^m) i^fc^^ 
@3fCJSA^-&J:^^fiS-r^.Ci*5. «^©®BS^bteJ; 

[00 35 ] */c, L-C> *5^^>-^5^ 

KS:yx5f>i' 1 3©li*\ *^®^^4ffli,*-5C<l: 

L. ®lSiSt£;tcJ:0;+c^*ftHl-rS^^-C*'3. LaN 
i,> TiFe. ZrMn,. M g , N i ^ ~7C^^*i 
f^e^!&:fc©t?*S, LaN i ,©«^{C(3:. 5 0~8 
O'CfMaccSn^Sn-Si. LaN i,H,^LaN is + 
3 H.©K^JSJt>«:j;0 1 B$ra^fc'3i!i5)3 0 0 V ^ 

©*jR^;^«rfi5ctii-ra. 



(4) iHFia^9-3 12 16 7 
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[0036] 

[^BJ©^^] :4^^HjCcJ:ti«. m?tSlc.(c*jl^r*?i 
5t©si«|lil*^^>^?:j!«*4® J: *) J1-mtc]Rffi-r 4 C i 

<, jK*if4^ti^miis:©.^F^ccioc>r?BS-r-sfciit>, t 
♦D8«>rS:^tt*iift< . i|t«:mg«i»©|ggj)iigiL-c^ 

[0 0 3 7 ] tfc. «l4SK:«*&-r-5.».*4**x43©*^ 
^^M*^. **«J^©fi£^©^aEtitt]*i«)$iJ3ti. jKS 

10 [ 0 0 3 8 ] $ is^^sf* ^ ^ >iimmi:nmm 

tS/cA, »4S(iJ*^e.©»nSAi^<!:«CS. L/i:*5-:> 

-c> j^if4:^/xtti©?K^^ff*iiito. ^m5gi*©rsj±*ij: 
Uf^^fkCC J: o — HfFJ^-r S C i Ai-c # s , 
[003 9] Sfc, ;^ 5? i'|^ecteWS-b;VPa©*^^ 

m I ] 2|s|%HJ©-|li6«^CCJ;^«^m?fe^^S©8l 

[0 3 ] *^H^©3 6Cc:siJ©ll;feWK:j;««smrikj%« 
iiB©ftiB8«fiS*^-r^iat?& 

30 m^<r>wm'i 
1 

2 imm. 

3 

4 

5 4cfg:</:^!K>'< 

6 ISII^ 

7 m^-f^ 

8 

9 

40 1 0 

1 2 3fegg 

13 

14 ?gmgttB7-f> 

15 ^St3*A^-f> 
1 6 (tugs 

1 7 ^-t^U::/ 
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